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Stent for implantation in or around a hollow organ 



Description : 

The invention concerns a stent for implantation in or around a 
hollow organ, in particular a self-expanding stent with several 
ring-shaped wall segments that have an elastic structure and are 
linked with each other via connector devices. 

A stent of this type is described, for example, in DE 197 46 882 
Al . Stents are inserted in hollow organs such as blood vessels, 
urinary ducts, esophagi or bile ducts to ensure that these hollow 
organs maintain sufficient clearance. Blood vessels are 
particularly prone to blockage by deposits. This prevents the 
blood from flowing freely and can have very serious consequences. 
A stent of this type is therefore inserted into a diseased hollow 
organ via a catheter.. In addition, self-expanding stents are, for 
example, often used which are in a first phase inserted into the 
hollow organ at a small diameter and in a second phase are 
expanded or expand by themselves from this position at larger 
diameter. However, stents are also used if a hollow organ such as 
a blood vessel no longer has sufficient strength to maintain its 
original shape, resulting in a so-called aneurysm. In this case 
there is the risk that the hollow organ, the blood vessel in this 
case, expands and may tear at such a diseased spot, leading to 
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internal bleeding. To prevent such internal injury, a stent, in 
particular a coated stent, is inserted into the diseased vessel 
in such a way that the stent bridges expanded, aneurysmatically 
altered segment. The two ends of the stent thereby seal the 
healthy segments before and after. 

Such a stent must have sufficient flexibility to be able to 
follow the movements of its carrier or the blood vessels or 
hollow organs, but it is also necessary, especially with self- 
expanding stents, that the stent be compressed to the small 
diameter in the first phase and that it then be able to expand to 
the large diameter in the second phase. Linking several elastic, 
ring-shaped wall segments to each other via individual connector 
devices ensures this flexibility. The disadvantage of the stent 
known from DE 19746882 Al is that a contraction, such as when it 
is introduced into the vessel, leads to a change in length of the 
stent. This may occur, for example, if the stent is used under 
tensile stress and subsequently shortens, with the possibility 
that the stent no longer covers the narrowed or expanded segment. 
Another danger is that the tip of the stent being subjected to 
tensile stress protrudes from the treated vessel if, for example, 
a change occurs in a branch-off vessel. 
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The purpose of the invention is therefore to offer a stent that 
is flexible and yielding, but one that shows only a small change 
in length or none at all in case of a tensile stress or 
compressive stress or as a result of a contraction. 

The invention achieves this purpose by the fact that the 
connector devices in a stent of the type mentioned in the 
introduction form at least one continuous longitudinal flange 
that has at least one component in the axial direction to absorb 
the compressive strength or tensile strength in the longitudinal 
direction, thereby keeping its length essentially constant. 

In this way the stent consists, on the one hand, of elastic, 
ring-shaped wall segments, allowing it to follow the movements of 
the hollow organ in which it is implanted. On the other hand, the 
individual wall segments are linked with each other via a 
continuous longitudinal flange that is able to absorb compressive 
stress or tensile stress in the longitudinal direction without 
causing the stent to change in length. By the same token, a 
contraction, thus compression of the individual wall segments, 
does not cause the stent to change its length either because any 
tensile stress or compressive stress that may occur is 
transmitted to and absorbed by the continuous longitudinal flange 
and. 
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Another embodiment of the invention is characterized by the fact 
that the wall segments have alternatively a first set of spring 
devices and a second set of spring devices mounted at an angle to 
each other. This gives the wall segments a zigzag-like, elastic 
structure allowing for a good, elastic spring effect. 

The spring devices are preferably more or less rectilinear. This 
rectilinear design has to be understood with reference to a 
projection onto the exterior surface area of the stent. 

The connector devices link either only first or only second 
spring devices with each other, thereby forming a more or less 
straight line. The connector devices themselves are not elastic 
with regard to the compressive and tensile forces exerted along 
the longitudinal axis of the stent and are essentially rigid, 
i.e. they absorb the compressive and tensile forces together with 
the spring devices that link them and thereby prevent the stent 
from changing in length. In this way, the linked first and 
second spring devices form, together with the connector devices, 
the continuous longitudinal flange. For this purpose, all 
connector devices and the spring devices linked with them should 
be arranged in parallel to each other, i.e. they lie inside a 
stent in a more or less straight line. If the stent has more than 
one connecting flange, the individual flanges do not cross or 
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touch each other but instead run parallel at a certain distance 
from each other. This also refers to the projection onto a 
peripheral area of the stent. This ensures that the introduced 
force is exerted only along the longitudinal flange and has no 
cross component that could lead to an undesirable shortening or 
lengthening of the stent. 

One embodiment of the invention is characterized by several 
longitudinal flanges parallel to each other in a projection to an 
exterior peripheral area that are arranged at a certain distance 
from each other in the direction of the periphery. 

These might be, for example, three of four longitudinal flanges. 
In this way, the wall segments are positioned very effectively in 
relation to each other, thereby also reliably preventing a change 
in length of the stent. 

It is also possible for the longitudinal flange to have a helical 
or spiral-shaped shape and wind axially around the wall of the 
stent. This may be the case if, for example, the longitudinal 
flange consists of the connector devices and the first and second 
spring devices linked with them, resulting in a particularly 
simple design. Changes in length because of compressive stress or 
tensile stress, or because of compaction of the stent, are 
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nevertheless reliably prevented within the framework of the 
forces exerted during use. 

The connector devices may also have a greater material thickness 
or width than the spring devices, especially in relation to the 
wall areas. Costs are reduced in particular if a self -expanding 
stent is excised via laser from a tube-shaped body with small 
diameter. In the first, small-diameter phase, the connector 
devices are, for example, slightly S-shaped. In the second, 
larger-diameter phase, the connector devices feature at least one 
component parallel to the longitudinal flange. The connector 
devices may be, for example, twice as wide as the spring devices, 
resulting in a particularly simple cutting pattern. Normally, but 
not necessarily, the connector devices are shorter than the 
spring devices and have a useful length of not more than % r 
preferably not more than 2/3 of the length of the spring device. 
Special preference is given to lengths of half the spring length 
or less. 

The stent is preferably designed in one piece, allowing for a 
stable construction without unnecessary edges or possible 
breakpoints . 
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The material used for the stent may be a shape memory material 
such as a so-called memory metal like a nickel titanium alloy as 
commercially available under the name Nitinol. According to the 
invention, even polymers as used in other areas of medical 
science for implants in the body are suitable for the manufacture 
of stents. For example, a suitable cutting pattern for making the 
spring devices and connector devices can be cut from a tube- 
shaped body with a small diameter via laser. This expanded form 
can then be imprinted on the tube-shaped body in the known 
manner. If the stent produced in this way is then compressed in 
the small-diameter phase and is inserted into, for example, a 
diseased blood vessel via a catheter, the stent can then in 
position be automatically returned to its imprinted form by 
heating it above the so-called conversion temperature. 

Other materials suitable for stents are stainless steel, plastic 
or so-called self -dissolving materials. These self -dissolving 
materials are above all of advantage if a stent is not meant to 
be permanent. If self -expanding stents not are used, they can be 
expanded at the desired position via a balloon catheter, for 
example . 

Preferably, the surface of the stent is refined, smoothed and/or 
polished, resulting in a smooth and body-compatible surface. 
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Following is an example of embodiment of the invention, explained 
using the following illustrations: 

Fig. 1 a stent with the characteristics of the invention 

Fig. 2 an enlarged partial view of the stent of Fig. 1 

Fig. 3 a schematic view of a cutting pattern for manufacturing 
stents with the characteristics of the invention, 

Fig. 4 a schematic view of a projection of the wall segments 
and the connector devices onto the external peripheral area of 
the stent and 

Fig. 5 a schematic view similar to Fig. 4 of another stent 
with the characteristics of the invention. 

Fig. 1 shows a top view of a stent 10 with the characteristics of 
the invention. The stent 10 as shown is a so-called flexible 
stent that is highly flexible, especially in the radial 
direction, in order to be able to follow the movements of the 
hollow organ into which it is inserted. The stent 10 overall has 
a tube-shaped design and has several wall segments 11 with 
elastic structures. All the wall segments 11 in Fig. 1 have a 
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zigzag-shaped structure that will be explained in more detail 
below . 

Adjoining wall segments 11 are linked with each other via 
connector devices 12. The connector devices 12 are arranged in 
such a way that several connector devices 12 following each other 
form a common continuous longitudinal flange 13. Fig. 1 shows a 
total of four continuous longitudinal flanges 13 extending more 
or less helically across the stent 10. 

Tensile stress and compressive stress are passed from one wall 
segment 11 to the next wall segment 11 along the connector 
devices 12 and thus deflected along the continuous longitudinal 
flange 13. Since the longitudinal flanges 13 run in a straight 
line in relation to a projection onto the external peripheral 
area of the stent 10, no cross components occur in case of 
tensile stress or compressive stress. Thus, any compressive 
stress or tensile stress that does occur, as well as the 
compaction of the stent 10, does not change its length. 

Fig. 2 shows an enlarged partial view of the stent 10 of Fig. 1. 
As the illustration shows, the wall segments 11 have both first 
spring devices 14 and second spring devices 15. The first spring 
devices 14 and the second spring devices 15 are at an angle to 
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each other. In this way, the first spring devices 14 and the 
second spring devices 15 form a zigzag-like structure, giving the 
wall segments 11 a resilient and yielding design in the radial 
direction . 

As Fig. 2 also shows, the connector devices 12 link spring 
devices 14 of the individual wall segments 11 that are adjacent 
to each other, forming thereby the longitudinal flanges 13 
together with the first spring devices 14 linked via these 
connector devices 12. The individual wall segments 11 are 
displaced in the illustration from the adjoining wall segments 11 
by an offset that has more or less the thickness of the first 
spring device 14 and the second spring device 15 combined. The 
connector devices 12 have more or less an S-shaped structure, 
resulting in a direction of force 16 more or less parallel to the 
first spring devices 14 from a first spring device 14 to a first 
spring device 14 adjacent to it. The connector devices 12 also 
are approximately twice as thick as the first spring devices 14. 
If in this case the force exerted from the first spring 14 to the 
first spring 14 adjacent to it is not perfectly parallel to their 
lengthwise direction, any occurring cross forces can be absorbed, 
to a certain degree, by this thickened design of the connector 
devices 12 without leading to a change in the length of the stent 
10. 
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Fig. 3 shows a schematic view of a cutting pattern for 
manufacturing a stent 10 that has not yet expanded. The stent 10 
is cut from a small tube made of a suitable material, for example 
a shape memory material such as a memory metal like Nitinol, via 
a laser. Fig. 3 shows an enlarged partial view of a cutting 
pattern in the unwound state projected onto the peripheral area 
of the stent. For the sake of simplification, only two first 
spring devices 14 and two second spring devices 15 are identified 
as such in Fig. 3. As the figure shows, in a first phase after 
cutting the pattern into the small tube made of for example 
memory metal, the first spring devices 14 and the second spring 
devices 15 are adjoining each other. The first spring devices 14 
and the second spring devices 15 adjacent to them are parallel to 
each other. The figure shows clearly the S-shaped design of the 
connector devices 12. Fig. 3 also makes clear that wall segments 
11 adjoining each other are displaced against each other by an 
offset having the thickness of the first spring 14 and the second 
spring 15. In this way, in the first phase the ends of a first 
spring device 14 of a wall segment 11 are linked via connector 
devices 12 with a first spring device 14 of the adjoining wall 
segments 11 displaced by the offset. After cutting the pattern 
shown in Fig. 3 into a tube-shaped blank made of memory metal, 
the stent manufactured in this way is expanded in a second phase 
that has a larger diameter than the first phase. This second 
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phase is then imprinted on the stent in the known manner. For 
implantation via a catheter, the stent 10 prepared in this manner 
is then compressed into a small-diameter phase. After being 
positioned as desired, the stent 10 can then be expanded again 
into the imprinted form of the second phase by heating it above 
the so-called conversion temperature. However, it is also 
possible to expand the stent 10 via a balloon catheter. 

Fig. 4 shows a schematic view of a projection of the wall 
segments 11 and the connector devices 12 onto the exterior 
peripheral area of the stent 10. The illustration shows clearly 
the zigzag design of the individual wall segments 11. For a 
better view, the illustration identifies only three wall segments 
11. Fig. 4 also clearly shows the longitudinal flanges 13 formed 
by the first spring devices 14 and connector devices 12 
alternatively following each other. For a better view, only two 
longitudinal flanges 13 and two connector devices 12 are 
identified as such in the illustration. The connector devices 12 
are shown in the illustration as bulges. The connector devices 12 
may for example also be spot weldings. 

Fig. 5 shows a schematic view similar to Fig. 4 of another stent 
17 with the characteristics of the invention. The same elements 
have the same identifiers as in stent 10. For a better view, only 
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three wall segments 11 are identified as such in Fig. 5. The 
stent 17 has axially extending longitudinal flanges 18. Fig. 5 
shows four longitudinal flanges 18. The stent 17 is more 
resistant against compressive stress and tensile stress in the 
longitudinal direction than the stent 10. However, manufacturing 
the stent 17 is somewhat more costly and the stent 17 is also 
somewhat less flexible. 
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Stent for implantation in or around a hollow organ 
Identifiers : 

10 Stent 

11 Wall segment 

12 Connector device 

13 Longitudinal flange 

14 First spring device 

15 Second spring device 

16 Direction of exerted force 

17 Stent 

18 Longitudinal flange 
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